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PCR 技术检测小鼠海马和皮质中的 miR-338-3p 表达水平变化。以原代神经元为
研究对象，用海人酸按一定的时间梯度或一定的浓度梯度处理原代神经元，诱导









度的 KA 处理 12 小时的剂量依赖性研究中，miR-338-3p 表达较对照组均显著降
低；同时在 50μmKA 处理的时间梯度中，miR-338-3p 的表达亦均有显著下降。2、
侧脑室注射 miR-338-3p 激动剂可有效地提高小鼠海马中 miR-338-3p 的表达水
平。KA+Ago 组的小鼠痫性发作的频率和程度较 KA+NC 组有显著减轻；KA+Ago
组小鼠的脑电图波幅和频率较 KA+NC 组亦明显降低。3、通过 TargetScan 靶基
因预测软件,得到了 miR-338-3p 的预测靶基因。利用 GO 分析对靶基因进行了分
析,得到具有显著统计学意义的基因聚类项目，应用 KEGG 数据库对靶基因进行
分析,得到了具有显著统计学意义、可能富集的生物学信号通路，从中筛选出














靶基因进行实验性验证，结果显示，KA 组中的 COX IV、Nrp1、Dusp16 的 mRNA
表达水平较 Ctrl 组没有显著性差异，而 Ganq、Kcnd2、Prex2、Cacnb4 的 mRNA
表达水平较 Ctrl 组显著降低，Ccnd1 的 mRNA 表达水平较 Ctrl 组显著升高，但
Ccnd1 的蛋白表达水平较 Ctrl 组无明显变化。 
结论：1、miR-338-3p 在 KA 诱导的癫痫动物模型和细胞模型中表达水平显
著下降。2、miR-338-3p 特异性激动剂可改善 KA 诱导的痫性发作，补充
miR-338-3p 可能具有抗癫痫的神经保护性作用。 



































Objective: This study aims to explore the role of miR-338-3p in epileptogenesis 
by in KA-induced epilepsy animal models and cell models，and to predict potential 
target genes of miR-338-3p by bioinformatics analysis. This study will provide a solid 
foundation for further research on the diagnosis and treatment of epilepsy by targeting 
miR-338 and the potential target genes. 
Methods: C57BL / 6 mice were used to establish epilepsy animal models by 
intraperitoneal injection of KA. The behavioral changes of the mice were evaluated by 
Racine score and mouse cortical EEG were monitored. The changes of miR-338-3p 
level were detected in mouse hippocampus and cortex by real time-PCR. Furhermore, 
mouse primary neurons were incubated with KA for indicated time periods or 
indicated concentrationand miR-338-3p levels were detected by real-time PCR. 
Moreover，mice were i.c.v. injected with miR-338-3p specific agonist (miR-338-3p 
agomir), to observe behavioral changes of the mice and to monitor the changes of 
mouse cortical EEG and detect the expression levels of miR-338-3p. Potential target 
genes of miR-338-3p were performed by bioinformatics analysis，and the part of 
potential target genes were validated by real-time PCR or western blot. 
Results: 1. KA-induced seizure models were successfully established by Racine 
score and EEG recording. Compared with the control mice, miR-338-3p levels were 
significantly reduced in the hippocampus, whereas they were not significantly 
changed in the cortex. When mouse primary neurons were treated with KA for 12 h in 
a dose-dependent manner, miR-338-3p expression was markedly decreased than that 
of the control group. Meantime, when mouse primary neurons were treated with 
50μM KA in a time-dependent manner, the expression of miR - 338-3 p also reduced 
significantly. 2. Lateral ventricle injection of miR- 338-3p agonist can effectively 
improve the levels of miR- 338-3p in mice hippocampus.The frequency and degree of 
epileptic seizures in KA+Ago group were significantly lower than those in KA+NC 














reduced than those in KA+NC group. 3.The predicted target genes of miR-338-3p 
were obtained by TargetScan target gene prediction software. The predicted target 
genes were analyzed by GO analysis, and the gene clustering project with significant 
statistical significance was acquired. The predicted target genes were also analyzed by 
KEGG database, and the biological signal pathways with statistical significance and 
possible enrichment were acquired. COX IV, Nrp1, Dusp16, Ganq, Kcnd2, 
Prex2,Cacnb4, Ccnd1 and other predicted target genes were screened for experimental 
verification.The results showed that the mRNA levels of COX IV, Nrp1 and Dusp16 
in KA group were not significantly different from those in Ctrl group. The mRNA 
levels of Ganq, Kcnd2, Prex2, Cacnb4 were significantly decreased than those of Ctrl 
group.The mRNA level of Ccnd1 was remarkably higher than that in Ctrl group, 
however,the protein level of Ccnd1 was no significantly changed when compared 
with those of Ctrl group. 
Conclusions: The miR-338-3p expression was significantly decreased in 
KA-induced epilepsy model and cell model，and miR-338-3p specific agonist may 
alleviates KA-induced seizures. miR-338-3p is neuroprotective against epilepsy. 
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缩略词 英文全名 中文名称 
Aβ β--amyloid peptide β-淀粉样蛋白 
AD Alzheimer’s disease 阿尔茨海默病 
AMPA α-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid 
α-氨基-3 羟基-5 甲基-4
异噁唑 
APP Amyloidprecursor protein 淀粉样前体蛋白 
BACE1 Beta-site APP cleaving enzyme 1 β淀粉样前体蛋白裂解酶1 
BFNC Benign familial neonatal convulsions 良性家族性新生儿惊厥 
BFNE Benign familial neonatal epilepsy 良性家族性新生儿癫痫 
DA Dopamine 多巴胺 
EEG Electroencephalogram 脑电图 
EP Epilepsy 癫痫 
FGF Fibroblast Growth Factor 成纤维细胞生长因子 
GABA γ-amino butyric acid γ- 氨基丁酸 
Glu Glutamate 谷氨酸 
IE Intractable Epilepsy 难治性性癫痫 
ILAE the International League Against Epilepsy 国际抗癫痫联盟 
KA Kainic acid 海人酸 





NMDA N-methyl-D-aspwhcacid N-甲基-D-天冬氨酸 
UTR 区 Untranslated regions 非编码区 
PD Parkinson′s disease 帕金森氏病 
RISC RNA induced silencing complex RNA 诱导的基因沉默复合物 
SE Status epilepticus 癫痫持续状态 
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